DNA lesions that block DNA replication are responsible for the dnaA induction caused by DNA damage.
The initiation protein DnaA of Escherichia coli regulates its own expression autogenously by binding to a 9 bp consensus sequence, the dnaA box, between the promoters dnaAP1 and dnaAP2. In this study, we analysed dnaA regulation in relation to DNA damage and found dnaA expression to be inducible by DNA lesions that inhibit DNA replication. On the other hand, coding DNA lesions were not able to induce dnaA expression. These results suggest that an additional regulatory mechanism is involved in dnaA gene expression and that DnaA protein may play a role in cellular responses to DNA damage. Furthermore, they strongly suggest that in response to DNA replication inhibition by DNA damage, and enhanced (re)initiation capacity is induced by oriC.